Biodegradation of polychlorinated dibenzo-p-dioxins by recombinant yeast expressing rat CYP1A subfamily.
Metabolism of polychlorinated dibenzo-p-dioxins (PCDDs) by recombinant yeast cells expressing either rat CYP1A1 or CYP1A2 was examined. When each of the dibenzo-p-dioxins (DDs), mono-, di-, and tri-chloroDDs, was added to the cell culture of the recombinant yeast, a remarkable metabolism was observed. The metabolism contained multiple reactions such as hydroxylation at an unsubstituted position, hydroxylation with migration of a chloride substituent, hydroxylation with elimination of a chloride substituent, and opening of dioxin ring. The distinct difference was observed in substrate specificity and reaction specificity between CYP1A1 and CYP1A2. Kinetic analysis using microsomal fractions prepared from the recombinant yeast cells revealed that 2,7-dichloroDD and 2,3,7-trichloroDD were good substrates for both CYP1A1 and CYP1A2. When 2,3,7-trichloroDD was added to the yeast cells expressing each of rat CYP1A1 and CYP1A2, most of 2,3,7-trichloroDD was first converted to 8-hydroxy-2,3,7-trichloroDD, and further metabolized to more hydrophilic compounds whose ethereal bridges were cleaved. These findings give essential information on the metabolism of PCDDs in mammalian liver. In addition, this study indicates the possibility of application of microorganisms expressing mammalian cytochrome P450 to bioremediation of contaminated soils with dioxins.